Ketone bodies as epigenetic modifiers.
Ketone body metabolism is a dynamic and integrated metabolic node in human physiology, whose roles include but extend beyond alternative fuel provision during carbohydrate restriction. Here we discuss the most recent observations suggesting that ketosis coordinates cellular function via epigenomic regulation. Ketosis has been linked to covalent modifications, including lysine acetylation, methylation, and hydroxybutyrylation, to key histones that serve as dynamic regulators of chromatin architecture and gene transcription. Although it remains to be fully established whether these changes to the epigenome are attributable to ketone bodies themselves or other aspects of ketotic states, the regulated genes mediate classical responses to carbohydrate restriction. Direct regulation of gene expression may occur in-vivo via through ketone body-mediated histone modifications during adherence to low-carbohydrate diets, fasting ketosis, exogenous ketone body therapy, and diabetic ketoacidosis. Additional convergent functional genomics, metabolomics, and proteomics studies are required in both animal models and in humans to identify the molecular mechanisms through which ketosis regulates nuclear signaling events in a myriad of conditions relevant to disease, and the contexts in which the benefits of ketosis might outweigh the risks.